The diffusive gradient in thin film (DGT) is an analytical method on separation and determination of phosphate. The surface analysis of gel was used in the scanning electron microscopy (SEM) that show the chemical and physical interaction in diffuse gel and oxide gel. The response of DGT device in speciation of phosphorus as H2PO4 -, HPO4 
and PO4
3-showed a linear correlation between concentration and accumulation of phosphate with the concentration of 0.2 -1.0 mgL -1 . Species of H2PO4 -give a linear correlation of 0.9792 with regression linear at y = 9.8825x -0.0503. The HPO4 2- give a linear correlation of 0.8872 with regression linear at y = 7.2143x -0.7545. The species of PO4 3- give a linear correlation of 0.9769 with regression linear at y = 7.5558x -0.1828. The phosphorus accumulation from different speciation showed H2PO4 -˃ PO4 3-> HPO4 2 with accumulation was 9.6525 µg, 7.1589 µg, and 6.8783 µg, respectively. The DGT can response of phosphate with various pH at 2-12 and showed the species of phosphate as H2PO4 -, HPO4 2-and PO4 3- . The optimum response show at the pH of 4 that shows the species of H2PO4 -. Anion interference was studied in this research including SO4 
INTRODUCTION
Phosphorus (P) is the limiting nutrient for organism's growth in aquatic system and important nutrition to control eutrophication 1 . The phosphorus was analyzed as a phosphate solution. Monitoring phosphate concentration is very important to prevent and control eutrophication. The effect of eutrophication is rooted mainly in ecological impacts as decrease species biodiversity and abundance 2 . The speciation of orthophosphate in the aquatic environment as PO4 3- , HPO4 2- , and H2PO4 -and it available for the organism in aquatic sistem 3 . There are some of the methods for determination of phosphate such as colorimetric (CM) methods with spectrophotometric 4 , ion chromatography (IC) 5 , high-performance liquid chromatography (HPLC) 6 , and inductively coupled plasma (ICP) technique. The detected of phosphorus is usually as orthophosphate 7 . The new method was developed for the determination of the labile phosphorus with the diffusive gradient in thin film (DGT). DGT is the method based on the diffusive of the analyte through the diffusive layer 8 . The analyte was diffused to diffusive gel and bonded in oxide gel. The concentration and accumulation of analyte in the binding gel were assumed equivalent with the analyte through the diffusive layer 9 . The concentration of analyte was calculated using Fick's first law of diffusion 10 . The binding agents have been used with DGT method to measurement of trace metal 11 , sulfide 12, 13 , mercury 14, 15 , radionuclide 16, 17 , phosphate. [18] [19] [20] The schematic of the DGT device can be shown in The study about phosphorus with DGT technique developed in binding agent 18 and application of DGT technique for phosphorus analysis in the environment such as water 3, 10, 21 , sediment 2,3,22 and soil 20, 23, 24 . A large amount of DGT technique was applicated in environment science and limited study about chemical interaction and speciation of phosphate in DGT technique. The interference has been studied in phosphate analysis for chloride and sulfate ions that indicated there is no effect to binding gel 25 . In the past, the study only described of dissolved phosphate that measured in DGT technique without any explained of the speciation of phosphate. The purpose of this paper was to study the influence of pH and anionic interferences on the determination of orthophosphate speciation by using DGT. The performance of the quantitative method used to determine phosphorus speciation. The parameters of phosphate species concentration, pH, and anionic interferences were evaluated in this study.
EXPERIMENTAL Material and Methods
All plastic ware was washed in 5% of HNO3 and then thoroughly rinsed with deionized water before used. The phosphorus solution was prepared by dissolution of KH2PO4 in deionized water. DGT device was purchased from DGT Research Ltd.
General Procedure
The characterization of the surface from binding gel and oxide gel were analyzed scanning electron microscope (SEM). Assembling of DGT device with the binding layer containing ferrihydrite was prepared in this experiment. The DGT device with 2 cm diameter consisting of cellulose nitrate, polyacrylamide hydrogel, and ferrihydrite as the binding gel. The effect of phosphate speciation used solution H2PO4 -, HPO4 2- , and PO4
3-with the concentration of P from 0.2 to 1.0 mgL -1 . The DGT unit was deployed in 250 mL solution for 24 hours at the room temperature. Phosphate was removed, eluted and the amount of P in solution was measured. Effect of pH to uptake by ferrihydrite in DGT unit with deployed it in 250 mL solution of P (0.2 mg/L) at variation pH (2-12) for deployment of 24 hours at the room temperature. Phosphate was removed, eluted and the amount of P in solution was measured. The interfering matrix was studied with a phosphorus solution that contains sulfate, nitrate and carbonate ions. Concentration of P was 0.5 mgL -1 and the anion concentration was 0.05 to 0.25 mgL -1 . Phosphate in the binding gel was eluted by acid and determination by the spectrophotometric method.
RESULTS AND DISCUSSION
The surface structure of the diffusive gel was studied by scanning electron microscopy (SEM) and the result can be shown in Fig.-2 . accumulation from different speciation showed H2PO4 -˃ PO4 3-> HPO4 2-with accumulation was 9.6525 µg, 7.1589 µg, and 6.8783 µg, respectively. The effect of pH on the accumulation of phosphate in the DGT device was studied by measured the phosphate concentration before and after deployment. In Fig.-4 shows the optimum accumulation of orthophosphate at pH 4 that indicated the species of H2PO4 -is dominant in DGT unit. The orthophosphate indicated the speciation of H2PO4 2- , HPO4 -, and PO4
3-at pH range 2-12. However, there is no simple relation between P speciation in solution and its uptake by ferrihydrite. P uptake is also related to the chemical properties of oxide gel itself. At low pH, H + is competing with P for ferrihydrite site on oxide gel. At pH range 2-12, ferrihydrite has high affinity to accumulate phosphorous. The species of phosphorus in solution change according to pH. Therefore in the pH range maintained in the aquaponics system, phosphorus is mostly present in the form H2PO4 -while H3PO4 and HPO4 2-have lower activities 26 . The speciation of H2PO4 -was occurred at pH 2-7, HPO4 2-at the pH 7-11 and the PO4 3- at the pH more than 12 in the solution 27 . Effect of diffusive and uptake at binding gel in DGT device was studied with anion interferences. Sulfate, nitrate and carbonate ion were added to phosphorus solution with the range of concentration from 0.05 to 0.25 mgL -1 and used phosphorus 0.5 mgL -1 . The advantages of DGT included a continual time-integrated response to the analyte in solution, the concentration of the phosphate species in the binding layer while interfering matrix component is diluted. The interference effect of sulfate, carbonate, and nitrate on the DGT uptake was investigated. The DGT method with interference NO3 
